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Maturation and development of the central nervous and
musculoskeletal systems in typically developing children occur
rapidly during the ﬁrst 18 months of life [6_TD$DIFF]. This occurs through
repetitive exploration and experience. For infants with cerebral
palsy, the lack of opportunity to practise and experience
movement can place already vulnerable central nervous and
musculoskeletal systems in double jeopardy. In this ﬁrst edition of
Cerebral Palsy in Infancy, therapists and exercise professionals are
challenged to commence task-speciﬁc intensive training for
infants with cerebral palsy as early as possible, using the principles
of effective neurorehabilitation for older children and adults.
Shepherd, who is renowned worldwide for transforming
rehabilitation practice using a motor learning approach, edits this
book, which comprises contributions from multi-disciplinary
international experts, including[1_TD$DIFF] neuroscientists, physiotherapists,
paediatricians and occupational therapists (including Cioni,
Damiano, Einspieler, Fetters and Gordon). This seminal book is
relevant to clinicians and researchers who may need to update
their knowledge about recent breakthroughs in early assessment
and intervention. There has been a shift in focus away from passive
techniques or only starting intervention oncemaladaptive features
(eg, muscle shortening) have occurred. Best available evidence
now supports goal-orientated training early in development for
infants at ‘high risk’ or with a diagnosis of cerebral palsy.1,2 [5_TD$DIFF] This
book consists of ﬁve parts, including annotations that support the
respective chapters with examples of emerging research, including
assessment and intervention strategies.
Part 1
In the ﬁrst chapter, the importance of early-targeted activity for
infants with cerebral palsy is introduced. Although timing is critical
for rehabilitation following brain injury, most infants with cerebral
palsy are not diagnosed until the ﬁrst or second year of life.3 The
subsequent delay in appropriate intervention during critical periods
of development can result in structural, mechanical and functional
maladaptations that lead to muscle weakness and poor motor
control. Intervention for[3_TD$DIFF] cerebral palsy[7_TD$DIFF] during infancy differs from
later childhood, [8_TD$DIFF]because the underlying impairments are weakness
and motor control, with spasticity not developing until after the
ﬁrst few years of life. Now that early detection is possible with
neuroimaging and the General Movements assessment, a strong
theoretical case is made for starting intervention earlier.4[2_TD$DIFF]
Part 2
Janet Eyre and Mary Galea discuss in depth the neuroscience of
starting early intervention and the key role of the cortico-spinal
tract in the production of skilled movement. It was once thought
that brain lesions earlier in life, compared with those at an older
age, would result in better functional outcomes, [8_TD$DIFF]because the rapid
and unique neural organisational process in the perinatal period
results in an altered physical presentation after perinatal brainhttp://dx.doi.org/10.1016/j.jphys.2016.05.002
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creativecommons.org/licenses/by-nc-nd/4.0/).injury. The potential for plasticity and re-organisation is complex
and dependent on stages of brain development, as well as
experience. Evidence [9_TD$DIFF]is presented from both animal and human
models of research about the importance of activity and the
environment in shaping the developing brain, whether impaired or
not[4_TD$DIFF]. The importance of experiential activity on the subsequent
development of neuromuscular junctions, motor neurons within
the spinal cord and motor axons, is also examined.
Part 3
In part 3, the key impairments associated with cerebral palsy at
physiological and impairment-based levels are discussed. While
the aim of this book was to shift the traditional ideas of cerebral
palsy management towards preventative, motor-learning and
task-speciﬁc principals, this section pays respect to existing
understanding and methods for the management of secondary
musculoskeletal sequalae of cerebral palsy. The authors build a
strong physiological understanding of the changes in muscle
structure and function in cerebral palsy. This in turn presents the
opportunity to shape further research in maintaining muscle
integrity utilising active, task-speciﬁc methods.
Part 4
Part 4 extends from Part 1 by exploring the ideas of early
diagnosis in order to harness the plastic musculoskeletal system
and target key stages of motor-cognitive development. Interna-
tional authorities on the early predictive diagnosis of cerebral palsy
open the section with a detailed insight into the General
Movements assessment. The importance of early detection is
highlighted as a case for improving the ability to better investigate
and administer interventions for the infant at risk of cerebral palsy.
In this section, theories are presented about muscles being highly
adaptive body structures and self-initiated movement as a key
component of future early intervention strategies. Care must be
taken when interpreting the studies presented within this section
that link motor and cognitive development, as there are many
contributing factors to an infant’s neurodevelopmental outcome.
Part 5
The last and most extensive part of this book outlines the
clinical application of early intervention for infants with cerebral
palsy. The approach is based on the principles of neurorehabilita-
tion in adults, but using task-orientated play and activities to
encourage muscle activation, contractibility, strength and devel-
opment of motor control relevant to infants. The importance of
developing postural control through key developmental mile-
stones is presented not only as being important for typically
developing children, but also as an important goal for young
infants with cerebral palsy. Strategies for parents and therapists to
create an environment inwhich to drive these fundamental actions
are described in detail. Annotations by leaders in the ﬁeld describe
novel interventions that are currently being tested in research
settings to encourage early active motor control of the upper and
lower limbs. These include[1_TD$DIFF]mobiles, constraint-inducedmovement.V. This is an open access article under the CC BY-NC-ND license (http://
Appraisal Media 177therapy, bimanual upper limb training, treadmills, early action
observation and interactive technologies. These emerging modali-
ties aim to encourage intensive repetitive training, which is
essential to drive musculoskeletal and neural development.
This book emphasises recent research on early detection of
infants with cerebral palsy, and its translation into clinical practice
with the aim of timely and targeted early intervention. Whilst
there is a strong theoretical basis involving biomechanics and
neuroscience for early interventions, some of the supporting
evidence is still preliminary. Most research, to date, has focused on
older children, and studies on younger children are sparse in
comparison.5 Nonetheless, now that early detection of infants with
cerebral palsy is possible, there is a unique opportunity in this ﬁeld
for early intervention. Physiotherapists play a critical role in
working with infants and families to create an enriched
environment in which to learn and move.Provenance: Invited. Not peer[10_TD$DIFF] reviewed.
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